1.Introduction
Composites are combinations of two materials in which one material is named as the matrix and the other is named as reinforcement. There are different types of composite material based on the type of matrix and reinforcement. We have used metal matrix composite as a composite material. We use Aluminum (Al 6063) as base metal and 5% SiC as reinforcement for matrix composite. We have prepared composite material by using the stir casting process which includes electric furnace and rotating motor setup for stirring.
It is important to improve system performance and increase process performance without increasing cost. The method used for this purpose is called optimization. Many researchers are working on optimizing processing parameters.
*Author for correspondence
Response surface methodology (RSM) is a dynamic and, first of all, an important tool for the design of experiment (DOE), where the relationship between outputs of the process (s) and input decision variables is mapped to achieve the goal of maximizing or minimizing output properties. RSM has been successfully applied for prediction and optimization of cutting parameters.
Chemical composition of the aluminum alloy (Al-6063)
We have shown the chemical composition of the Aluminum alloy (Al-6063) in Table 1 
Characteristics of material
We have shown the characteristics of Aluminum alloy (Al-6063) in Table 2 . 
Literature review
Patel (2015) [1] had taken process (input) parameters like cutting speed, feed rate, depth of cut, coolant, tool geometry etc. which delivers greater enhancement in productivity, increase the quality of parts of the machine and minimize the production cost.
Malay et al. (2016) [2] took various milling process parameters such as spindle speed, feeding speed and cutting depth were investigated to reveal the impact on surface finish and the material removal rate (MRR). As a result, the feed rate is considered to be the most influential factor for modeling the surface finish according to the authors. Raju et al. (2015) [3] suggested wire-cut electrical machining process (WEDM) parameters such as pulse on time, pulse off time and peak current to show the most influence factor on smooth surfaces and MRR in aluminum work. The RSM was used as an experimental data optimization. [4] suggested four milling parameters such as cutting speed, feed speed, radial depth, and axial depth. These parameters have influenced the roughness of the surface. For this purpose, the L16 orthogonal array, which is part of the Taguchi optimization method, was used to optimize data.
Ribeiro et al. (2017)
Vishnu et al. [5] discussed the experimental investigation and optimization of the machining parameters of the CNC milling process on the P20 steel work piece. A "box-Behnken" project of RSM was used to collect study data. At this cutting speed, feed rate and cutting depth were used as a process (Input) parameter and MRR, tool wear, surface roughness, cutting forces are considered response (Output) variables. A non-dominant genetic sorting algorithm (NSGA-II) has been proposed by the authors to improve the efficiency of the milling process.
Hashmi et al. (2015) [6] had used, titanium and its alloys have poor thermal conductivity. Author described that in this research only depth of cut effect on composite material by using response surface methodology, technique but by using different cutting speed and feed rate can also be effective response surface methodology.
Vardhan et al. [7] worked on P20 Steel using surface response methodology and Taguchi method to the milling process. They have shown that both techniques offer the same result, but according to few researches, the Taguchi method is not too precise than RSM and RSM provide more accuracy.
Based on the analysis of the literature, we found that the milling machine is better than other machines for accuracy and efficiency. Many parameters of the milling process, such as spindle speed, feed rate, depth of cut, nose radius, cooling agent, tool geometry effect on surface roughness, and MRR. We have chosen only three parameters: spindle speed, feed rate and depth of cut based on the literatures. We have selected RSM for optimizing the experimental results.
Research objectives
1.RSM is used for the purpose of multi-objective parameters to be optimized. 2.To focus on cutting tool life and accuracy along with surface roughness and MRR and material properties along with cutting condition of cutting tool and workpiece.
Importance of work 1. We optimized multi-objective parameters at a time so we can reduce the time. 2. To increasing production rate by reducing time.
3. The composite material we selected would be used in automotive and aerodynamics. 4. To optimized better composite material.
Experimental setup and methodology
Experimental setup 1. Selecting of composite material (Al 6063-SiC) depending upon the application such as to make railway tracks due to their good properties, this composite material used in automotive parts show high tensile strength and flexural module like a wheel, cylinder head and manifolds. Figure 1 shows the composite material.
Figure 1 Composite material
2. We have selected the CNC milling machine for machining of the composite material. Figure 2 shows the vertical CNC milling machine.
Figure 2
Vertical CNC milling machine 3. We have chosen three different levels of each control factors such as spindle speed, feed rate and depth of cut. Table 3 shows the input parameter and their levels. Figure 3 shows the surface roughness measuring tester (SJ-210). Screening is used to determine which factors really influence the outcome; tool: screening designs like fractional factorial.
ii.Improvement
Improvement used to approach optimum by repeated change of factor setting; tool: Box/simplex or steepest ascent approach.
iii.Determination of optimum
Find an optimal setting of factor setting; tool: response surface design like central composite design (CCD) or Box-Behnken + analysis of response surface using Eigen values.
3.Results and discussion
Milling machine parameters are optimized for Aluminum composite material using RSM. The influential parameters chosen are cutting speed, depth of cut, feed rate and machining time Surface roughness are determined by the surface roughness tester. Table 4 shows the process control parameter. 
Calculation of MRR
The material removal rate is obtained using following formulae: MRR= Where W= width of the specimen mild, d= 10mm, D= Depth of cut L= Length of the specimen mild=87mm T m = Machining time
In the Figure 4 of main effect plots for roughness show that surface roughness is decreased with increasing the cutting speed and then we found a point in which R a is minimized and then also Ra is increasing. R a lies between the 2-3µm with increasing the feed rate. Surface roughness slightly decrease with the depth of cut and then increases the roughness with increasing depth of cut. Table 5 shows the regression coefficients for surface roughness (R a ). 
(C) Figure 6 Contour plot of surface roughness (Ra) vs. Cutting speed, feed rate, & depth of cut Figure 5 shows the response surface of surface roughness vs. cutting speed, feed rate & depth of cut. Table 6 shows the response optimization for surface roughness parameter components. Figure 6 (A) shows that the surface roughness is decreased with increasing cutting speed and increasing feed rate. Figure 6 (B) shows that the surface roughness is decreased with increasing cutting speed and decreasing the depth of cut. Figure 6 (C) shows that the surface roughness is decreasing with the increasing feed rate and decreasing the depth of cut. Figure 7 shows the interaction plot for roughness (Ra). Figure 8 shows the optimization plot of surface roughness (Ra). Table 7 shows the response optimization solution for R a . Figure 9 shows the main effect plot of MRR. Table 8 shows the regression coefficients for MRR. Figure 10 shows the interaction plot for MRR. Table 9 shows the response optimization for MRR parameter components. Table  10 shows the response optimization of MRR. 
Figure 9
Main effect plot of MRR 
Optimization plot
A Minitab response optimizer tool shows how different experimental setting affects the predicted response for factorial, response surface and material removal rate. Minitab calculates an optimum solution serves as the starting point of the plot [6] .
The optimization plot for surface roughness, as shown in Figure 8 , indicated that the minimum.
Surface roughness is 1.911µm obtained at cutting speed=2125.25 RPM, feed rate=85.56 mm/min, and depth of cut=0.4mm.
The optimization plot for MRR as shown in Figure  11 shows that the maximum MRR is 748.13 mm 3 /min obtained when cutting speed=2202.02rpm, feed rate=90 mm/min & depth of cut=0.8 mm.
4.Conclusion and future scope
In this document, CNC milling parameters were determined for multiple performance characteristics (surface roughness and MRR) by response surface modeling and optimization based on convenience. Based on the results, the following conclusions can be drawn:
1. RSM is used for the modeling of CNC milling parameters in the machining of Al 6063 / SiC composites. The results indicate that the models are effective in predicting multiple responses in the milling compound. 2. The optimization of multiple responses was performed using the response surface methodology. The optimum solution actually reduces the response in the milling of composite. The optimal solution that was obtained was almost optimal and can be improved considering several variables and levels. 3. The optimization result shows that it is necessary to combine the cutting speed, feed rate and cutting depth to minimize surface roughness and maximize the material removal rate.
In the current research the milling machine parameters were optimized by RSM technique.
The following can be considered as the scope for future work: 1. Research can be based on optimizing various machining parameters for different composite material.
2. Research can also be carried on a machine other than milling machine. A better optimization technique may be employed. 3. The results of various optimization techniques for the same material and machine can be compared and studied. 4 . A comparative study can be carried out for optimizing machining parameter for different metals or alloys and composite materials.
